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PREPACE

lheI8°biennialIlAbAltitudeRevectation\\orkshopwasheldattheliitonhotSColinsin

(c(Irar’Mrch2u08ncWorkahonsosrratasdbytheHighAltitude

asiO(i\RU

andForest.Saner.landandWatershed.StewardshipatColoradoStateUn.ivers:itvTheWorkshop

waswellattendedt.hisrearhr241people.14o.mabroadspastrumof

arteneies.and.urivatee.omnanies,Discusionscenteredontherevenetationofdisturbedlands

ai.waysseem.tobeoti.nterest.tomanypeopleasevideneelFrthenu.irTcri.nattendancethisrear

atw\k7orkshnnheHRWorksh.onissrmewhatuniqueinthat.itfocusesontheractical,oso

thewoundapplicationofrevegetationtectnIquL;PeoplecomeassayfromtheWorkshopwith

nessinformationandnewideasthatth.evcantapphomeandaoplvdirectlytothe.ir

1his\\orkshopaouldneverhappenathutthededicationandcontributionsfromthe.many

peopleonthe•HAR(..onimittee.Ithisisanallvolunteerorgani.za.tion.andeveryonethat

contributedtothisyearsWorkshopistobecommendedArtheir

TheCommitteetriedsomethingdiitdre.ntthisyearandsentoutasolicitationforvolunteerpapers

insteadofinvitingspeakersaswasdoneinthepast.Thisapproachworkedverywellandwe

aouldliktothankallthepeoplewhotooktimetopreparenotonlyapresentationorposter.hut

alsoapaperorabstractforinclusionintheseproceedings.Fheproceedingsconsistof21papers

and3abstractseroupedinto8aorkshopsesshns.6posterpapers,and3posterpaperabstracts.

InadditiontothepapersandasterspresentedonMarch5and6.aspecialPractical

RevegetationSession‘aasheldonMarch4atRockyMountainyationatPark.Thissessionwas

aelIreceivedandattendedhanproxiniatelv80peoplc.

ForctirrentinformationonupcomingHighAltitudeReveetationCommitteee.vents.,visitour

JoeF.I3rummer

idiLr
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BESTMrN(ENIENT1’R,(’TlC[SFORREMED1ATION/RES1’ORATIOOF
D[CRWEI)SOILSINT[IFCF\T’RALGREATPLAINSkI’CION

\lir’I,,n1n

aiidIrancseaL(aidero

Sta,n,N.F..’r1Jcrntdriis..A,rra,

CRS

FarmlaflOsntheecntra.i(.rcaiPiriinsN,euion((1FFIhavessttopsoilthrr..uehssnuiF
LIU.,LFI

iLtICiFIr.S,LiLflJI.ttiifL

inI)
‘-

‘(I)lIlttI1sI

r1I.-F

improvementofsoilph\sicalandchemicalpropertiesassociatedithmanure
amendment!management:and(iii)quantilsthedifferenceinrestorationoferodedsoilsusine
manureasanamendmentversusmanagingthosesamesoilswithlegumeerassmixturesand
chemicalfertilizer.Iheexperiment,establishedoffonafarmerfieldnearAkron.(‘oloradohasa
randomizedcompleteblockdesignwithmanagedusingmanureamendment
comparedwithsoilscropsmanagedisithcommercialfertilizer.Treatmentsincludeatillage
variable(deepplow,shallosssweep.andnotillage),manureandcommercialnitrogenrates
(noneloisandhagh(IimgLsinotIphssicaichemicalandbiologicalproperticsisisellas
grainyieldarcesaluatedeisarIhepreliminarydata(foronegrowingseason)Sgtsthat
mn...ureadditionin.creasestheproductivityoferodedsoils’in.theCentralGreatPlainRegion,i.n
subsequentyears’thisexperiment(aftermIltipleman.ureappiicrtions)couldresultinchangesin
soilparametersandincreasedyield.Thisreportwillprovide“henchmrrk”measurementsofthe
treatmentsbeingstudiedandfirstyeargrainandhiomassyields,

INTRODUCTION

Farmlandsi.ntheCGPRhase.FSttopsoilthroughwi.ndandw.at.ererosioninducedbyuIlage
andpoorsoilmanigcmcntis1itllhisiIhesesoilsarcnondcgradcdisiihionsiiuiii

andproductixltyS4incIFLqUilit\parirnetersthatarcatCuedhrpor,Ilninignut
include:soilcompaction,inF.ltra.tionrate:oiIwaterholding.capacitvsoilnutriLcxc.hangc
capacut’soilaggrca 1niiuPCLILICit!It’IrganiccarbonbuildupIp111nd
microbialceoloes.inadditFntosndandisaCterosion,numerousstudeshaseindicatedthat

1,Lie’1ii11Ldi‘.Ii5,IL.IS
UII,III—

decompositionAngerset.11,,1F)9,Iilciat,Idt!5.Prducuisitsdudqudlit\f
uceraaederodedsoilscanberestrcdsonemanureandimprosedmanaeemenr.\lanuru
inainiiit5,1iiLflr-‘IS4sUU

al.,10517,aridincreasesoferganiccarhsnlevelsGiikhaandRce,7u04,.!\sanuaCIdi.



(IQ1)L)a)observedanin_reaseinsoilorganicmatterithaddilionofmanureai1thesubsequent

flLILiSthLformitu)fllIikinLstdnttJik\imatII))h3nIuddtht

r
-iiS

\,[2,;-—-cjI—‘“I‘i

1/L

ThecombinationoILnoohileoiacmentsvith\manureame.nomentiliriherincreasedthe
IL4;-r

carbonandniutceen‘siILhaenditice.21i04:Jhaseta2flU6

J)

‘4unhancLidc.irascion(iics”4aLgmgatmdSiipre’mousls

j,rotcctedsoilorganicmactiertosoil•fauna,and(iii)increasinglossesduetosoIerosion(.Biev.ins
amFr’c993l3am19941icdallln4oestarctLi997)iiiryeystcmsmax
misoalfctsoilnhsie4asndmtmcnKladmsko(2001reportedthaLmmllagcpiwilLeschangesoil
vvrtercontent,soiltemperature,andaeration.However,notiiiagesystemsi.ncreasesurfacesoil
organicmatterasre,ul’ofmncreascaresidueaccumulationlessresiduemixingoxidationand
soildisturbance,highsoilwatercontent,reducedsoiltemperature.,proliferationofrootgrowth
andbiologicalacti.vity.anddecreasedrisksofsoilerosion(BievinsandFrye.1993;Eghbaliet
aL1994;LaletatI994:SixetaL,1999).Manystudieshaveshownthatincreasedsoilorganic
mittrwithno4illae.manwc.mcnt((arar199213LNcciit1994Sixciii1999)improves
soilaggregationandangrcgits-IssoccitedsoilorginIcInillsti\likhaandRcc20(14>

Organicamendmentsuchasmanure.canhaeapositRcel)Fctonsoilqualitybyimprovinir
soilporosityandpreentingsoilcrustiormaiion(Paginicial.,2004ILC.unhinuousmanure

WplILdtlrn\crsc\iii\ciin1iispiscilcdh’ducnauhulkdcnslt\\ilLc
ii2ti02\IXd\iP2(i0(RcduniisiihulklLnsitia)assikisadpawsitUs1sir

dicatorsherreducedsoilcompaction.improvedaeration.greaterinliltrationandimprove.d

nditinisilanitnutunnrdidBlein)‘rLp‘Ikuthnmpi\rplmu
‘idutstc1at.ILIiimnd‘400thii\shcid,jin

ILiiJILrInoILIiasi7d1IIasiiLkThLadt 1sd

tasassofcxcesm5illILLIcoonvieltadi‘asaniLirhtissistnnIgnballand
Im.cr1Q99SmngsrtI4004\landoci11—i)0)SimilarlsI4hbilletdl(2004)

docurmented,theresidualefTdctofincreasedmitrientavaila.hilityduetomultiplesearsof.manure
applicationincreasecorngrainyieldforonegrowingseasonandinfluencesoilpropertiesher
severalyears(.Egh.ha,iietci.,200%).

1heImpac.tofrr.an.ureapplac.atons.andtillagepracticesonplantprod.uc.tivityhasbe.en

.stud.iedintensivelyformorethan30years.Ilowever,theeffectsofmultiple.yearsotbeef
manureapplicationcomahinedwithdifferenttiliagesystemsonimprovingsoilqualityparameters
andtheproductivityoferodedsoilarenotsvelld.ocumentedindrylandsystems.Theobjectives
atthisstudyarc1)ldLnhIsoptimmltalesofi7dLInumuictosupplsnitrogenmudphosphorusto

ispicaldrviandcropsintheCGPR:(ii)determinetheratesfrmproveme.nmoleronyield,soil

phsLiLhLiIL4iiiIIassIasOs‘aslisd\Ilk4Illnthur 5liiiL1LOt0

as]dusmudIIIUnmuiiiILjIsr5sirasasIialasinminim

amendmentversusnemugine.thosesjjfl 5,,ils\vitlmchemicaltenilicer.

1hI.



iFrI:IuAIsANI)1ETHODS
SiteManagenient

TheevperimentaiareaanvasoroStl.tareswhJothualotareaatiP:stof17hectares.
LIII‘O-R,

iflO).theCXt)OlliliCfltJiOflh:aL1fld(iI1tiedaoIIlpleteh-tookthtourrapthUites.ItiC
renibatesartarraneadSUChnabIncaittuPumalettoaIcSItIiCtcUss[flUdofla.ha
‘phtwiththefirsttenhasodiocunttomeliaieoneandthelasttanplotsndtacanttortolicate

CroopineSequence
CroprotationsusedaretopicaltotiCentoil(.irtatPlainsRation.Therotathsnanrrenthe

-,.n70roi

ut.cU,.t..jtturlUTI

pre.tI‘dtto:‘mo
netoremanureandiilInactreatmentsIteraesrahiOhed.cornwasplantedmrouehalplotsinthe
eastxvestdirectiontperpendiculartoplaminain2007an2008ttnaplant2skip2rott
coniiuration.

ManureApplication
Manureisappliedinthetalltoallo\forwinterprecipitationtorestoremoisturelostduring

tiliageoperations.ManureisappliedusingaMeyerspreader,Thismanurespreadertasusedat
lowRPMtoobtainauniformspreadwidthof2,7m.Calibrationofthemanurespreaderwas
performedbydrivingthemanurespreaderoveratarpandthenweighingthemanurecollectedon
thetarp.Thereargatewasel-iopenduringapplicationandrateswerecontrolledbychanging
grou.ndspeed..Beefmanurewasobtainedfromalocalfeedlot.Samplesoftheanure“pilos”to

heusedweretakenandanalyzedfbrnutrientstodetermineamountofnutrientsappliedtothe-
plots.

T.hereisa.lowandahighmsnurerateappliedfdreac.htillagetreatmert.Thelowwas
determinedbyestimati.ngtheamountofnitroge.nrequiredtomeetcropneedsaveragecverthe
nextsixyears.Thehigh.rateistwotimesthelowratef.orfert.il.izerandthreetimesthe.lowrate
forma:nureRealizingthatthisisinexcessofcropnutrientneededthishighratewast.tsedto
ensureanincret.seinthearn(.)untoforganiccarbonapphed.Oneofourhypothesesisthatthes.e

propertiesintheseploh.i.

TahieI.MaiureFack.Trsretativetotr-ea.tmentandtillage_depth.

•tjird-:.ItiiIcIiiErsquencv1.ouv

t\
5.ItO01roitiI57

“ocro.HdindotUl.-\otistI

)Iit

t)acIaJOIiQtime



1ialevelsaImanurewereapplied0heplotsinLtlI2006dependinaonthetreatment
ableIt.:\I\rateappiedtolotsherwhichthemisanannualatinileationalow

thrIiizer/manua.treatment.Ilieratehee.arapnliedsmu..basedonIrequeneaofappiieadona.nd
th.eratte.Forex.ampletheratelfrth.e.DeeptIlage,onetimetreatmentwat.determinedhataking

theIXra.tetimest.;ix(sinceweareestimatingfirrtflitvneedsibrthenexts.ixyears)(hrthelow
manurenitrogenrate,whilethehigh.rateofthesa.metreatmentwou.i.dhaveanI8Xrate..The
amountofmanure(thatmeetnit:rogenrequi.rement)(hrdifferenttreatmentcombinationis

Fable2.luridlieuandmanireapphcaiionratesinteentmcnt.

CropDateLowFOgDate\2X35/65/18X

kgN/ha.kgN/ha

ProsoMillet22—JuroO7306(120NovN783160260458l342

WinterTritjc.ale1heOeteO73060S0e00765()l8700

PlotOperations
\lanurewasappliedNuevember16,2000herthe2007prosemilletcrop.hhetillace

treatmentsforthemanureplotswereperfOrmedthesameweekjustaliermanureapplication.

Thetillagetreatmentsforthefertilizerande.ontrolplotswereperformedthefollowingweek

becauseoftimeconstraints.ThefertilizerfOrthe.se.plotswasnotapplieduntilthespring,

immediatelypriortoplanting(Jso22ff,2C07).Thede.eptilledplotswerepackedinthespringto
firmthesoiltoensuregoodseedtosoile.ontactatplantingti.rne.Sprayoperationswere
Ot0inaidatrI’mntinqiltcedwClUeapplieiii

donealterthe.prosemilletwasplanted.lherosomtiletwasswathedwithaplotharkesterutter

attheheadhadehaneted(remreentomature-.Iherestoftheplotswereswathedsoon

atIerThenrowwpickedunwithaiOicombinetwoweeklateraherahadsuktieienthdried.

RESULTS\NDDJSS(’ISIQNS

Preeipitationin2007waslesstha.nnormal(Figure1)especiallydurinethe.criticalperiodof
mILlaemlinji01(topo‘‘sL,utedILthe‘rawteisCtlculiLahe

theamountatpreciptatantltamplanting
.Jun22ia’harvestinetSeptembc.r%ntothe

deLtena10‘uiI°rt10

itiwLILt_dsIia

pralLId’Sciiiitaa’Ji2(item\i.‘

thesurlace15emdatanotshown)Similaril,soilwatercontentsinthewhole120cmprofile

rangedfromIso0totOI°adhanotsla‘smIngeneralcoilwaterettentsatfieldeapacatj

range17%to20ff.dependingspecific.soiltyp.e,Thisind.icrtestha.t.soiiwa.terconte.ntswere

adeqtIteforplantinghualackofptecipitaiionduringJuncandJulymishaseredeaedfinal



milletyields.Our2007grainyielddatadocuments.tillage.Nsource(manurevs.fertilizer)and

Nrateeffectsonmilletproduction(Figure2).Theeffectofdifferenttillagepracticesand

nitrogenrateweremorepronouncedwithmanurethanfertilizertreatment.Thecombinationof

Table3:Soilinorganicnitrogen(kgNha’)andplanttotalsoilwaterused(em)during2007

growingseasonintegratedto120cmdepth.
Preplant-—----—GrowingSeason—

TillageNitrogentypeNH. 1t-NNOj-NTotalSoilWaterUsed

kgNha’—---cm

Notillage3Xtmanure11.027.526.0

Highfertilizer10.821.827.7

ICmanure10.925.225.6

LOW::fertilizer10.921.524.3

(‘ontrol11.115.824.1

Sweepêtillage3Xmanure11.846.125.5

Nighfertilizer10.718.125.6

IXmanure10.525.326.1

Lowfertilizer10.711.425.9

Control10.717.826.3

Deeptillage(2y6Xmanure12.072.723.3

2Xmanure12.553.022.4

Deepdllage(6yISXmanure11.8128.522.1

óXmanure12.1108.123.2

Deeptillage&Highfertilizer10.822.118.2

Lowfertilizer11.144.018.1

Manureappliedat260kgNba’.
“Manureappliedat83kgNha’.
:Fertilizerappliedat60kgNhaT’.

Fertilizerappliedat30kgNhi’.
Nonitrogenadded(0kgNha1).

*rillageatl3crndepth.
‘Manureadditionequivalenttotwoyears458kgNha’forbXand160kgNhCfor2X

andmixedwiththesoilprofileat36emdepth.

Manureadditionequivalenttosixyears(1332kgNhi’forlSXand458kgNha1lbr6X

andmixedwiththesoilprofileat36emdepth.
&

Fertilizeradditionequivalenttooneyear(60kgNha1fcirhighNand30kgNhi’forlov

N)andmixedwiththesoilprofileat36emdepth.

465
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notillageandmanureamendmentincreasedmilietyieldby27%(atlownitrogenrateandby

C))°iathwhnltroeLnIltdmpardstbtheomhmunn0liiiiemdmnu

treatment(Figure2).MilleturainyieldincrcasedasmanurenitrocenrateincreasedbyI7ff

whenmunagedwithnotillageand23oshenmunagedwithssonptullageIhegreatercram

ieldsassociatedwithno0illagccombinedwithmanureamendmentcouldheduetosoilwater

conservationduringtheearlygrowthstageotmillet.Dceptillageshowedareductioninmillet

—
—NIIiir.NIrniu

—a—SwccpManurcEiSweccrtdic..er

)NNc

*DeerffivC)NTCOflttOi

NJSWccp0ntr(d

A
-.

Uci————-—..-....——

00

----V

Fgurc2,Prosoonletyleid(Mgyieldh&1asaffectedby.nitroeenrateanddiffbrentCilage

ptactlcesno-tiliaaeDcc•2v1:manureappiicetiononceandtiuiveicnt02years

NrateandtOcucCuenuc-flt0I)cep0vcmanutcer0!catoncccendlunclanto

(•\rateandti[Iageat36cmdepth.and(Deep—fertilizer):nitrogenappheauon

enieclatCeyearNrateandt11i:eU;cicptI1

/
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yieldasthemanurenitrogenrateincreases,Theiewas.10%and29%reductioninmilletyieldas
manuri.mtrogenratuincreasedfrom$3to260(kgNha)andIrum4%to1342(kgNha
rsptlwisHosewracrosstil 1age(sweepanddepiPlage)amamnmweld(withmanure
treatment)wasuhserwdrprLwrtedh’dashlineinIagr2)awuna260(kgNha‘siberethe
woldwasiedwodismanuwnltrogLnanewasethereafter11agure2)IncexessiseamountH
manurenitrogerhatwaappladisohdeep2anddeep6saneommnatiunwithlow
pre.cipi.tationcouldhavereducedmi.lletgrowth.andgrai.nyield,Grainyieldincrt.a.sedwit).the
eomhmationofnoHdlandIeinir(h40cranddaeptallage(ha3°/a)whileareductionwas
obwrwdwithsveewtalIage(OsP°NastherateofinorganicfetLaluernereaseJfrom30to60kg
Nha(Figure.2).i3ecausethisisjustthefirstyearofproductionthrt.hi.sexperiment,no
explanationcanhegivenlbrthereductionofgrainyieldfbrsweepHillagewithhighfertilizer
ratecompa.redwithlowfhrtiiizerrate.Overall,grainyi.eidswere44%greaterwithn.o-til1age
c.ombinedwithmanureamendmentthanwithnortillageandfertilizer.

T$
30

CL)

a
Y

a.

C
a
V

—s——•a4aniire

F
——SweepManure

.2.

....

Deep2v
*—Deep6y

.

Fiiare3,Pmsomilletbiomass(Mgha’)asafi2ctedby.nitrogenrateanddifferenttiliage
4%taees(NI)no4alIageteitmeit(Deep2a)manurapplaCatonneadeqtiiselent

to2warsNaateandfllagaatcmdepthtDeep6v)mnurespriacstaononceand
equivelantto6yearsa’rateandtiil.ageat6depth;and(Deep06rtihzer):nitrogen
applicationequivelantto1yearNrateandtillageat36cmdepth.

ProsomilletniomassprocluVtonexhibitedasimilartwndasthegrainaaldspeeiallaisith
theeomhanataonofnwtillandmanureamendmentandsweeptillagemanure(IIgure)IlighN
raretranslatedtohighplantbmwIsiproductionHigh.ropwateruseIrwslatedtohighsield
exceptwithwwepoillagemanureriddeep2amanurewherehighweldwereassociatedaoh
loss‘sateiusage(Iigure4)1heiewerenochangesineronwateruseanrelationtohighandlow
grainaiJasassociatedwithdeep-ertihiertitment

iSifrt’ertiliz.er
DS.weep.Fertilize.r

DeepFert.il.izer
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